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Abstract
Abstract category: Engage with their learning
In 2008 the first year units of the restructured SC01 applied science program were
introduced. One of these new units is SCB110 Science Concepts and Global
Systems, which covers a very broad range of subjects such as the history of
philosophy, geology, physics, climate change etc. A practical exercise to
compliment the physics component of the course was required. The purpose of
this practical assignment was to introduce students to some fundamental aspects
of experimental science that included topics such as hypothesis testing, statistics,
experimental error, referencing, visual display of results etc. Due to logistical
problems of providing a single hands-on physics experiment for approximately
250 students, an activity was devised which involved students viewing a 14-
minute video of an experiment to measure the speed of light in two blocks of glass
using a laser beam. The video was placed on Blackboard in Podcast and
QuickTime formats and a DVD was placed in the Gardens Point and Carseldine
libraries. Students were given a document (via Blackboard) which included data
collected from the experiment shown in the video and instructions on how to
analyse the data and write a short scientific report with a 200-word abstract,
introduction, method, results, discussion and reference sections. The document
also included a photograph and diagram of the experimental set-up for students to
include in their reports. Students were required to work in teams of two or three
although an allowance was made for students who couldn’t manage to find a
partner or who were intent on writing the report on their own. A survey was
included in the document on Blackboard. Of the 242 enrolled students, 191
(78.3%) performed the prac and 112 (58.6%) of these students responded to the
survey. The survey results are presented in this poster..
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Survey questions and responses
1. Did you find this exercise useful? Y/N 83/28
2. Did you find the video helpful? Y/N 96/15
3. If given the opportunity and access to a laser pointer and some blocks of glass would
you like
to have performed the experiment yourself – either at QUT or at home? Y/N 71/40
4. Having gone through this exercise do you think you now have a greater appreciation
of writing scientific papers? Y/N 63/47
5. In you opinion was this exercise “better than nothing”? Y/N 77/29
6. Did you find this exercise too easy (1), just right (2) or too hard (3)? 1/2/3 4/75/33
7. How did you view the video? Podcast (1), Quicktime (2), DVD (3) 1/2/3 11/89/5
8. Did you have any problems accessing the media? Y/N 28/82
9. Did you find the amount of work involved in this task too little (1), just right (2) or too
much (3) for 5% of the total mark for this unit? 1/2/3 4/40/68 In the figure below, the
student responses are shown as a percentage of the total number of responses.
Conclusion
The survey indicates that the majority of students found the exercise useful and nearly
90% of students found the video helpful. However, a significant number of students
found the exercise too hard (Q6) and the majority of students considered that the
exercise should be worth more than 5% (Q9). These results will be used to improve
the learning experience and outcome for the next cohort of students. The weighting of
the exercise will be increased to 10% and information in the Speed of Light document
improved. A majority of students expressed interest in being able to do the exercise at
home and so this option will be explored. A majority of students expressed an interest
in being able to do the exercise at home, and so this option will be explored. The
teaching materials described in this poster can be viewed by going to the SCB110
Blackboard site and selecting Learning Resources/Practicals.
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The experiment
The rationale behind this particular experiment is that it brings together two aspects of
the physics taught in this unit – special relativity and quantum mechanics. The notion of
the constancy of the speed of light in space is central to an understanding of special
relativity. However, a beam of light moves slower through a block of glass than in the
surrounding air and therefore the beam changes direction (refracts). This principle
enables a shaped piece of glass (i.e. a lens) to focus rays of light into an image. A laser
beam is a quantum mechanical device and so this connects with the quantum
mechanical component of the unit. In this experiment, a laser beam is directed towards
a block of glass placed on a reflective optical bench. The laser beam is reflected off the
top surface of the block and appears as a dot on the piece of paper stuck on the wall.
The laser beam is also refracted into the glass and reflected off the bottom surface of
the glass. The reflected beam is refracted out of the glass and also appears as a dot on
the piece of paper. The position of the two dots is marked on the sheet of paper and
also the position of the laser spot when the block of glass is removed . The students
are given the measured heights of the dots above the level of the optical bench
enabling them to calculate of the refractive indices (effectively a measure of the speed
of light) of two blocks of glass. Students test the null hypothesis that there is no
difference between the refractive indices of the two blocks of glass.
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